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(54) TONER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an excellent toner for developing electrostatic images, 
posing no problems regarding safety, being excellent in charge stability, well- balanced between 
preservability and a fixing property, and depending little on the environment. 
SOLUTION: In a toner for developing electrostatic images, containing at least a binding resin, a 
coloring agent, and a charge controlling resin, the charge controlling resin is a copolymer 
comprising a vinyl monomer and a (metha) acrylamide containing an S03X (X=H, alkali metal) 
group, the glass transition temperature (Tg) of the charge controlling resin being 30 to 70° C 
inclusive. 
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4 0, C. I. ^— i 5/7W*l/7 h 1 , 3, 7, 1 
0, 1 4, 1 5, 2 1 , 2 5, 2 6, 2 7 *5 «fctf 2 8 % 

[0 0 3 1] 7;W7-ht-ffli/7yffeifitLT 

ti, c. i. tr^y hy;i/— 2, 3, 15, 1 6fe<t 

tfl 7, C. I. A-yhy;l/-6, C. I. 7->7 H7 
;^a^r 1 ~5fiB^L^y^u->7'xyp^*'!^f 

C. I. WyKxni, 2, 3, 4, 5, 6, 
7, 10, 11, 12, 13, 14, 15, 16, 1 
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7, 2 3, 6 5, 7 3, 8 3, 9 0, 1 3 8, 1 5 5, 
fecfctfl 8 0, *5«fct?l 8 5, C. I. ;^7h-flP 
1, 3fe,fcff2 0ftfPf5n5. 

[0 0 3 2] (HiUM) KSiMfcL-ni, mtf, ^y 
?i'jxy h— h75'JXf- K ^y^xuxu 
h -;l/-r h7Xf7U-h©ii" fc**flixf;Wt^ 
«r ; ffi^«5j? 'Jxfuy, fl&H^atf u t*d if b y , 

flS#?«# U 7fl/>«: if (Dl&ttmtf UtW-O 

£ ; 39iSi*o7'yfxi?$5^77-fy77i'XS ; 

10 7 >f 7 ->-f - h n 7 7-> a 7 7 7X4 if ©^^7 7 7 
X ; ft Hfc^WStl fcfr-efcg*M^dlEi»S 

tf— 3 0 — 2 0 0°C, !?$L<S50~l 8 0 
°C, 60-16 0^©85Bfc&£ Ll/\, 
SHt&t?— ^JBSte, A S TM D3 4 1 8-82tio 

^MLT, 0. l~3 0fifig|3, #*L<«0. 

5 ~ 2 o Mahoai^-effiffl stiio 

[0 0 3 3] ( h ^- fiS) #f8Hli© h i— COfom^® 
20 Hfrgtf, ilS, 1~1 0 Aim, L<{i3~8 /imt? 

l |tmj;»5^S^tSHii^H!tlTa6oT, 1 0 /i 

CflcafT^tt^a/fliRT^e^) a, 1. i 

UCF, »SL<I41. 5JiTF, $ L < ti 1 . 3W 

[0 0 3 4] 2-2. M^-ShT"- 
M-a-?ih7"-li, ?Ub*a-j£, MfflS-a-ffi, 

[0035] a-a-h7"-<DMigt±, ^wtttWTo* 
ffitcct^e hps* tr-^^af*^^, *fe»j, 

40 iSK*itilciMRS«-, SW&fitffU 

£ Tvh^ < ft § <fc 5 tc3SfeL h 7"-ffl«fe7.?£f#£o 

? i: OffiMUC Mil S « S 75 S 5 o L 

f£, 5—120 °C<DSjST\ WSL<(i35 — 95 °C© 

50 gS^HII^ftSc jffiKCtiJcOK^jaK-pH:, B£!ff!l 
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[0 0 3 6] #«{«Mft^iJS^^S8{±, 

a, 3-5 Mm®miTfe§ 0 asjofits^t-r^s 
t. hi— mm<DM@tm.m&T?% 
koicKZo wm<Dwm-mm/w&-mLmt, i~ 

3. 0, jffJL<Sl~2. 0T'$S D mWM0M®ft 

tK w?^<rFa us* 3 ffi 10 

0 («i%w±, »$L<ti5o (*a%juu:#*Ef *es- 

[0 0 3 7] *388tefcVTtt, fufB¥«{«M 

[0038] (h-j— fflfi^ttmaft) *«wfe:fli^« 

y, a-^^;l/X^l/>H©Xf-U>^#»ft ; 7£'J 

7^U;H£7at?;k 7 ^ D ;l/g£7f ;k 7^'J 
2 -x^/U'N+i/;!/, 7#U /HIS?* f/U7 5 7 x 

**2'J;HM?->k **7U/H£xf/k 30 
£ U ;l/^7a tf/k ***U/HI7?7k **£U;Hfc 
2 -xf;W+i/;K 7 * £"J ;l/Bli 7 ^f-^7 5 /if 
;K 7^Unxh>J;K ^^^'Jn-h'J^K T9Vfr 
7 ^ h\ 7 £ 7 'J ;V7 5 hmoTt v fctt / 2 7 

x^uytt^iswe/^i^ y ; JS<ti£-;k ffifte 
-'JfX 7'y{t£-/l/^©^nyyi*ttrx/U ; ffcSe 
x/k 7otf^>^Hx;l/#OH'x;l/xXr;l/ ; tTx/l/ 
7f-/t/X— x/k tT r.;l/Xf;H- x/l/l?©ki'x/lx— 
r/W t?x/M371^hy* ^^U-YV^n^— ;l/-5rh 40 
yfoe^hy; 2-tfx/l/fcf'Jv'y, A-M-)l> 

<&/77U/i^)SPSft*^ »jsi^n§o 

[0 0 3 9] S£j££J:9h »*fc/B 
It7 0 °aXk L < te, 70-60 °C©fi£{*£ 50 
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l> t fflfflSim < & 0 , 6 0 1C ck «3 fgt> fi!#14tf 

fgT-r §0 sk. h fflmsf*^ 1 as few: 2 mLt 
te^sa (T g ) a, ffiffl-r§^*f*«a^^ffifflfij^ 

1 /T g = Wi / Ti +W2/T2 +W3/T3 + 

fcfcU 

T g : PtM&tti<DlJ s 7Xlsffla& UMfflSO 

W. , W 2 % Ws : JUt^MMSIfcff fcfcttSW^ 

Ti , T 2 , T 3 : ^OliftfrSftS^^lJv 

[0040] ffiffl-rsmatt^ 1 «io*&fctt, 

*ito5MJn5t^'Jv-(DT g£, 

©Tgfct 10 0°CTfe§^P., XfU>^tt?«i 
fStl^Cli, Iflftii, Tgtf 1 0 01C©»&#* 
JfM-tShV^c ffiffl-T*#»f*tf 2fflBW±*oT, 

n-7f;b77UU-h 1 9. 5fifi%*fflVSJ&&fC 

T g^5 5"C©S£#*J8/SfSi:v38 
[0 0 4 1 ] (»l4Mf*) 5E«tt#ift*ffli>SC 

ti, 21-X±^fi^Bl^^-K* :; Fgaft-«*S^^ 
t-5#»f*T-^§o ^trx^y-tfy, y' 

tt^iaa*;l/#>ttxx-r;H N, N-v^lfx^T-U 
y, yex;i/x-f;l/f©^Hx;Wt^ : 3fiW±o 

[0042] j:<0J:5**«tt*M#©ffiffl«W:, 
ft 1 0 OSlMPlCjtLT^ 3^0-5. 0S«g|5, »s 
L<t±0. 1-3. OmmB. =fc^W$L<fi0. 3- 

2. oiiKfeSo as«stt¥s»os*^>ftjitrs i: 

[0 0 4 3] #?MHBPJ LTt±, 
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m ; mmtmm. mmtm.mm^u^y\m\t7m 
m ; & zitmf s cn?> ©5^ mmm\ 

am, o. oi~ioa»gi^ s?£l<&o. i~5i 
[0044] (vi-oi;?-) #fgfjm4, ffi 

ft, 1, 0 0 0 — 3 0, 0 0 OO^-UdTv— Sfcfi^'J 

.tdtftSo i£fc^¥19#?»tf*£v^©#ffl^.S 

[0 0 4 5] 7^nt;v-(i, |fflB«^rtt#«{* 

5;ME8®fiJ: t) &Kv^^Xi|fc^rag£Mrr§t>©# i 

MDftft (DSC) T?«!£*ti*<n?fc5o v^ntA 

^'J/Hixf;K 71"J;Hxxr;K F 
U ;U, 7< 'J D— F V ^*¥Jft-pS.fcttrateU:* 

V^D^e/T-, ^fl¥3-2 03 7 4 6^a©l4 
H-Sg 7 HKIHJjKSttTVS fc ©£ if^Wf 3 C fctft? 

fc tt 7 * 'J ;HxXr;l/?f»T £ fc J4 c ft 6 

[0 0 4 6] V^P^yv-^Mffit^l^ ^©« 

e-;wR*»»i oom^c^lt, am, 0. 
o ftmato. o3~o. 8M«gPTfe 

[00 4 7] OBfiJW) *fe^'J £ LT 14, mSE^^ F 

[0048] mm - mmm ^mmc^rit. m 

Jym.. X^7y>^©»ffi«*SVHiN-a» K, C 
a, Mg, Z nmriMfrttZMWBt&MM.. 

mm^mmtLT. am, l/iooo-i/itso 
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[0049] onsmij) Kssutt, mwmbi—omm 

Sv^, mizbi— Sl&tcfflVS 1 J^±©^»«: (MS. 

T, e—X5/Vft£Tt&#U SALD-2000J 
(»*WHf^ftt«D fc <fc oT$iJ££ft3f**W&@ 
t\ 5/imJ-XT, fftL<a3/imOT> MfC#£L< 

io v\, ^mc^LTfflvs^s^oati, itiy$ij©5-i 
5<g emmmm , #£u<i±8~i 2{g-ess 0 

[0 0 5 0] £fc, (BSMoiaS^^SEV^kM^tt* 
f5. ?K?g©S^i4, SALD-2000J 

teJSfiSD p fc©JtD v/DptibStl5SiW 
1. 0~ 1 2, $?S LOi 1 . 0-10, JcW^K 
14 1. «M3H±, h^— Mii^fflV^Sxi 

7ffl«^-tt#att 1 0 0 SWctt LT 0 . 3-30 Mgfl 
20 gsta-r3<D*W£L<, RfJCO. 5 — 2 OS«6B#iS?3 

ft-r, awe**** 

[0051] GMttgjsw) *»wtfflv»s^MRa3e»j 

A, Slftv^s/^A, ftHoKIKtt: OA, 

30 f - # y^: if ©^S^k% ; zklWbT ;i/ 5. A, 2KWt 
7}<^{t^-S*©^S7j<K{t:^ ; 
scfc^-pfrSo en£>©5-%, »7kigtt©&jg*BHi: 

flj*SE< -rsc t^-pt, H^©ffBji4iRi±-r §©■?$? 

[0052] jt*»tt&*ziawt*©=in-i' k«^-t 

^g{b-g-«ao7kjS?so pH^7 w±tsgs-rs c tJct 
oTf ?>n?)ll7j<rg14©^jS7j<^{t^©np^ F, «f«c 
40 #»teaHffi&M{fc^ttfc*H{fc7;l/* 'J &g^i:©7l<ffl 
*©StSt <fc ♦) £JS"T SH7j<^tt©^B7j<^t%© xi a 

^ift^ioao^ fi±, mmnn^u 5 o 

S^flJ© 5 0 ^ 0 . 5 /i mi-XTT\ D 9 0 

(fflwifta^ffo 9 o %mmim & 1 p mciT?** c 
t*wsbv\ iMtwwtt^ mmcD^-mmm^i ooi 
«gptWLT, am, o. i -2 oMaa3©»j^T-ffiffl 

50 fi£L^<^:Sc jSf-, 2 0M«g[5^M^Si;, zKiSffitt 
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[0 0 5 3] #»IJ!fc:*Vvn4, SHKUSUT, 

[0 0 5 4] (a^M^'J) 5 * ;US^M*6»l L T 
lfi: 4, (4->77^I) , 2, 2- 

rytrx =.mmm. 2, 2- 

7 , /fcT;*-2-.*?\>l/-N- 1 , l-fc?X (th'D+-> 

-2-HFn*->xf;V^nW75F, 2, 
2' —TVMTs (2, 4->7f;^UD-hU;W , 

2, 2* -t*s\Z7>4v7*u- hu/k l. r -r 

it&Va ; Yv7*-y;w<-#*iM h\ 2, 4-^-^ 
on^y^;W<-W-rK, 3, 5, 5-hU^^ 

■y--rK^ trx (4- 1 --r^n/i/vu^i/iv) ^~ 

K s;- n -yn fcf;W<— 
h , V fc?;W S-*^> 5;- * 

K v 5 - 2 -x h+S/x^W*— *4r5/i?-a 
-jJU--K (2-x^;l/x^-;W^— 5?— 5b 
-#*-K s>-* h*s/^;W<— 
*-K V (3 - ^f ;v- 3 - ^ h4 ; >'^;P^-^+ 

MS, (a, a-i£^-**fAy^;ww*-» 5? 

— b, 1, 1, 3, 3-fh7^f;l/7f;WW*-> 
Mf*yi-h, 1 -v^a^i/yb- 1 -^^-;bx 
^w^+^tfA/i-b, t -'v£s/;w*— * 
^->^tf*yi-h, t -^;W<— *4^>*:*7*:fc 

yi-h, t ^-^v'tf/^P— K t -7 

K, i?- t K, T-fe^W^— 

^Z/^MA/tt—tti/ h\ t -^;W<— *4=-S/- 2 - 
xf^^ityx- F , s; — TV 7°P tf+S'S? 
j}?*-F, V- t -^f;P/W*WV7*l^ 

[0 0 5 5] cne>«^r«TOJi:3l7£?fiJi:^ffl^ 

£>©5ts, «H»tt5S?*;USIftft»J, WE, 1 on$IHm* 
^©Sfitf 4 0 ~ 8 0 °C, L < 45-80 °CT_g. 
o#?fi#3 0 OWTO^«BBiMt*35P6aWSh*«l 
jStt55?*;H8SftJW, WK: t **5/- 2 - 

yx-h^en^Bto*m^'>ftv^ i:, iiM&if©}ff€ 
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[0 0 5 6] h*-«3fi©fcfc©*&IH»ffl©ffiflJ« 

M^-'i4#«f*a*Tam, o. i~2osaa5-e* 

§0 0. 1 *&»Kffi!<, 2 011 

f#» W&Stf , ilfit, 1 ~ 1 0 m m, L < 14 3 ~ 
8 pm*M#5nSo Sfex famW-mffi.® (d v) /fim 
¥lSttS (dp) jitt. 1. 7JMT, »SL<« 
10 1. 5WT» iOjfSKttl. 3WTOfeOW#5n 

So 

[0 0 5 7] #£W©*&WBI®*fJi§tt, *^-fe4/h^— 
ttfflvSiit^tS. Jb^-tefl/K-*— If, T 
g^6 0t«T, $r$L<«4 0-6 a°Chtz2>m€>fa 

[0 0 5 8] (v-x;l/ffl#«f*) £"x/WBl£Sf*«» P 

20 ^xiE^iafi^-rsa^^sfeoTfcSo ~>x;i/ 

[0 0 5 9] ^x;l/ffl#«^^ft^«^*0«7Xfi 

^SS*^>ft < i: fc3T»?«Jifc:fflt , 'fc«^tt**# 

^-©Mt±, am, 1 otw 
30 -ess,, ^x^ffl^sfttcfco^snsM-a-fro^^x 

tbK, 5 0 o CSiil 2 01CKT, ^L<a60 

Xmmi 1 OW, <tOWSL<«8 0°CS311 0 5 

[0 0 6 0] ^x;I/ffl#«fttt, 37SfO#fiTti:I 

[0061] j'lii'fflMftii, 2 o°c©7j<^*f-rs?§ 
nftttarii^Ea^jcapff < fts©T\ 

ttOcfcl^^S^^f^-rv^ -73, 2 0°C©7WCW 

50 &±, nTffi^^ff^jK&S©^ Hija?©c:i:<, * 
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mm %u±<D^m®m*fcfo%kichuz. & z. t k & k> x 

[0 0 6 2] 20 °C(D7kfcttT Zmffl&tf 0 . 1 M% 

UU— K 2-xf-;lA\^XI/7^y U-K ifU 
X yntTL/>*HWfe>nSc 2 0 *€©*£**■$- 5 10 
i8fl¥gtfo. iSS%JW±©*S#i:LT{i, 
?^'JIx-K ^^;l/7^y U-MI© (*#) 
/HlXf^ ; 7 ^ 'J 5 ? ^ ij ;j,7 ~ m<D 
7^ H ; h'J/k ^^^'JP-hy;i/^o^ 

7><l\Z-Mt&lfa ; 4 -e'x;Hf y yX§<D^gi£t£ 

[0 0 6 3] 20 °C<DMztt?Z>m ffiW* 0 . 1 fi*% 

^m«fcLT{±, **/-;k x*/-;k X/7p 20 
tf;l/7;l/P-7k n-^ntf;l/7;U3— ;K 7^7;l/ 
n-;l/H<Dfil67;l/P-;l' ; 7-b h X ^/l/xfvl/y 
hX§©-^ h> ; -rh^ti Xt*+>-yll© 
fgtfx— r;i/ ; ^V^x-tv/ Xc^;i/x-f-7l/l? 
©x-7;b ; ^^f;b*;^75 vm<D7< K& if ^ 
tfSC SHftflU* 

lfflt^fithiasasaan-rso ^<*w&£«»«© 

->i;W»ittoWil: «fc 0 ft& 
Sff» 1 OOSMBfcftLT, iifif, 0. 30 

1—50 &$L<B0. l~4 0fiMSB, «kt) 

[0 0 6 4] 2 Q°C(D7kfctt1r&®MmtfO. 1 S»% 

*^©¥*^i:o. iaM%JX±©¥a^fc^Wfflf§ 

9t?z o°c<r>M^tt?Z>®Mffl$o. ill 40 
%W±©#«**Ss;&n Lfi£ U ^l^W«KS«*jSEta 
U 2 0"C©zkk:*f-rsJS«¥g^0. lM%*?S©¥ 

jcntfx a^?if-t-©s»SJt ; &iiS-r?>/cJ6t37 
a? ©#&Ttc a^-r s e> f# e> n 3 a£#© t 

SS^fcfev-ni, ^x;l/fflm«m^*$yiP«?3i§£ig^ 
[0 0 6 5] ->i;l/fflfiM37S?o#ftTtI^ 
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fro fcfi^KSORfS&fc ^x;Uffl*Mf*^^to LT» 

i^a^t^s, x&bij©rjs^#7cp7s?£ 

mfe&t¥K-ftLxmin?%h\ $ fc&75 x» #y 

[0 0 6 6] 0>x ;l/ffl 5 ^*;UHi&ffl) *^©M^- 
h^-tc&^T, ^x;i/ffl#MI**?iin-r§^t, 7k 
$tt© 5 V s * ;HJI4ft»J*i*ftrt- § c i: p 7 - S' x 

*f*©?fsip©^tc7j<m'it v y *;nffls&»"j*afe!(p-r § t , 

tt^s;*;HBjift*JtfJtXU ^7fe?Sffi{;:a^f* (-> 

[0067] 7k»tt7s>a;ma&aifc LTfck 3§^®a 

y^A, JiBHir^-fA^oiiSHItt: 4, 4-7 
y^X (4->7/M) > 2, 2-7-/a (2- 

7$yy7a^» rianffi, 2, 2-7Vtrx-2- 

^f-7l/-N-l, 1 -IfX (h Kn+S^^W -2- 
t: Ko*i/x^;P^pt!*75 K^©7V^^ffl : ^ 

^m©»t±> ^x^ffla^w»fts?pT% am, o. 

1-2 0M%T?fcS„ 

[0 0 6 8] *aW©fi^h^-fcfcV^T, P7S^ 

ffl^Mf* (P7&?^ffM-r§«^*) ti/x>m^m 

fotCDmmttmi., Wi%, 8 0/2 0-9 9. 9/0. 
ltR ^x;l/ffl#»^©SJ^ji/jNT'S5i:> 

li, ^©fi^&?©f*«¥^Ji?@^, am, l-i 

SE^s/flftTftsa?© tf, am, i. 71-xt, 5?s 

L < 0. l . 5 JMTv WKftZ L<iil. 3 WT©eS» 

[0 0 6 9] *aW©3 7-S/x;W(|J6©fi^j* h7- 
(cfev^T, ~>x;Wi, *©3PJ^JP*^ o. ooi- 

1. 0/im, 5f$b<ti0. 003-0. 5 /zmM^5f 
$L<«0. 0 0 5-0. 2 /imffe§i:fx.6n5 0 

tt«Tt5 0 n&m h7-©P7fe?g, at; 

S/ x ;l/© JP*(4, p 7 15? ©StiS Zfisx)l%&f%?5 
*S(*©S^63¥£-rS3b^ W^KIWftfcJ: 0 WKT* 
Sli^tt, *©«#?Jlfr 6IS^»taK LfcS?©^: 
tJStfi/i 7l/IP^^EgSiJ 5di:fc:«kt)#Sc.i:feT* 
**3, *^fc:tev^Tti*?»ffl«S[fc:«fc»3 37e 

wwrnT* zzm^u., wsmnfr 5 pis * 
nrcm%m9c? z t, © £ f s 0 

[0 0 7 0] 3. gfi&j 
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[0071] mmv nmitLxiz, mmm^m 

uy-tt't'VjvMz-XT^n-smiL^. x^-uy- 10 
'J ;HiXf;l/fti^»e?> nr*^ £ ^ U ;H? 

n 7 -> x if £ ft 3 „ iinf.O«, 
*1-}i$iJ©»2, fffdES^ftft^tf, ht-fif loo 

saaptcjtLTx am, o. i~6««gPT-&;g 0 

[0 0 7 2] W»Wtt2aCU:*fi*^t>-e-TfflV^Tfe 
H 5 ~ 2 0 n m, ^L<Ii7~18n mOfi? (031 

Kitmmmitvan?) t. ^n^m onrn»2 p 

m&Tf. SSL< Ii3 0 nm~ 1 /x nKDUf (JfBfcfcJ: 

[0 0 7 3] mj|32a©^^J (tfr?) ©ia, 30 
Sff 1 0 0 MftSfcft LTs T^S^S 5 ~ 2 0 n m© 
sfcfftf, am, 0. 1-3MSP, $?f:L<«:0. 2~ 

2 a«sp, ¥mz?m 2 0 n mis® 2 ^ mwros? 

*\ am, 0. 1—3MBB, »SL<ti0. 2~2fi 
«a5Tfe«o ¥±§6^115-2 OnmSffc^SfS 
2 0 nmSil2 /xmUTfif iOilitlt am, 1 : 
5 ~ 5 : 1 ©SEB, !iftL<!i3 : 1 0-1 0 : 3 ©IE 

HT-s^o nmmtDitm*. am, *HSjwfch 

t £^ y %/ x ;l/ 5 if O^MJC AftT L T 

tf^o 40 
[0 0 7 4] 

W©*Jc|8^*tlSt>0"?tt!a:V^o &*5, SH5«fctf% 
14, WTOSa?MSLft. 

[0 0 7 5] L±=fea 

( h -f—commm) h -f - ©*?K*ii¥X*» 

D , ^©SS r 1 £5§@ rst ©it ( r l/rs) * 1 
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Chi— vim m&fom?(D{*M¥mm (dv) m 
fta»*ap-6**a¥iaHca t (dp) t © jt 

(dv/dp) &v;]^^+f- (n-;^-tl) 

st-^—g: i00)im, -YVb>II, ffifil 

0 %, iitefifiHHS : 5 0 0 0 0ffl©*ff"Pffr3fco 
[0 0 7 6] (~>x;l/JP*0 S/x;I/OJP**Wtnifv 

©JJt#^V^|e|©JI#lcttUT©£*JBV''Tjf£L 

fee 

x = r (1+s- 100) l/J - r ( 1 ) 

x : i/x;W¥& (fim) 

s : s/x/bffl*«*©»inwft i o omm 

P : i/x;14)|Offi (g/cm ! ) =1. 0 
[0 0 7 7] (aflBtt) IBB***** 150/im, 7 5 
/irn&tf4 5 /i m© 3a©S$^C©|lBtC±*''S.fite, — 

*±ow±fc:aii£ , r*s«a!i* 4 g»fFLT*e-ao * 

l^T\ C©Mtefc3«©^, 3KH*ffliJ^« (»II5^D 

>as ; fSs^ tr e o s t a t j ) ^rfflv^x, msm 
n»9©fi«*8!is-r«. #W£te*«T©£<D, ©at; 

®tAnt, »tt©II*St±i1-2)o l 
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